Increasing number of Elderly people gives an insight to the global community to reconsider the suitability of health infrastructures for the elderly people [1] . Eleven percent of the world population and 3.2% of Ethiopian population is categorized under elderly population aged ≥ 65 years [2] .
Background
Increasing number of Elderly people gives an insight to the global community to reconsider the suitability of health infrastructures for the elderly people [1] . Eleven percent of the world population and 3.2% of Ethiopian population is categorized under elderly population aged ≥ 65 years [2] .
Old age people are more susceptible for malnutrition and infection. The cost of health expenditure associated with treating the infection and/or malnutrition is also high [3, 4] . Older people are highly neglected from different health and social interventions carried out by different stake holders [5] . Nutrient needs of older people are different due to natural aging process, dental problems and psychosocial issues. This makes them different and demands critical nutritional evaluation and follow up [6] .
In Ethiopia the elderly population is growing rapidly which could increase burden of malnutrition and other non communicable diseases in the future [7] . Most studies on malnutrition in Ethiopia are focusing in children and adults. The increasing number of elderly people with less effort to combat their health and nutritional needs seek great attention in Ethiopia. However, there are no studies which assess the determinants of malnutrition in elderly people in Ethiopia.
Therefore, the aim of this study is to determine the prevalence of undernutrition and to identify risk factors associated with undernutrition in elderly people. Data obtained from this study will be useful for raising awareness of the nutrition needs of elderly people and will be a base for policy makers and planners.
Methods

Study setting and design
A community based quantitative cross-sectional study was conducted from July to October, 2013 in Gondar town which is located in northwest Ethiopia.
The final sample size of 757 was determined by using a single population proportion formula. Two stage cluster sampling technique was used to address the study subjects. Simple random sampling technique was undertaken to select 5 kebeles (smallest administrative unit) in the town. Three ketenas' (clusters) in each kebele were also selected by simple random sampling and all elderly people found in the selected cluster were considered as study subjects.
Data collection instrument
Data were collected by using a structured questionnaire. The questionnaire was pre tested before actual data collection. Ten urban health extension professionals with 3 nurse supervisors were collected the data after 3 days of training.
Socio demographic (age range, family size and marital status) and economic characteristics (educational status of participants and partner, occupation of care taker, with whom participants are living and income status) were evaluated in our study participants. The questionnaire also contained health (illness for the last 3 months, yes/no; visit health facility, yes/no; taking medication, yes/no; most common diseases) and dietary habits questions (decline food intake yes/no; reasons for declined food intake, meal timing). Dietary Diversity Score (DDS) was considered low for respondents eaten < 3 food items, middle when eaten 4-5 food items and high when eaten > 5 major food items per day.
Anthropometric measurements
Height was measured using portable height meter. Participant were barefoot, legs straight, shoulders relaxed and to look straight ahead at the horizontal plane. Participants were also asked to inhale deeply, hold the breath and maintain an erect position just before taking the measurement. Reading of height measurement was taken twice to the nearest 0.1 cm. But for those people with kyphosis and unable to measure their height, arm span was used instead [8, 9] . The weight was measured with a portable digital weight scale. Participants were informed to wear minimum clothing and stand still in the middle of the scale's platform. Reading of weight was taken twice to the nearest 0.5 kg. In this study nutritional status was considered as normal when Body Mass Index (BMI) was between 18.5 Kg/m 2 to 24.9 Kg/m 2 and undernutrition when BMI was less than 18.5 Kg/m 2 .
Ethical consideration
Ethical clearance was obtained from the Institutional Review Board (IRB) of the University of Gondar, College of medicine and health sciences, Institute of Public Health. Formal letter of cooperation was written for Gondar town Health Office. Consent of town health office and respective kebeles was also obtained. Informed consent was obtained from each study subject. Any involvement in the study was done after obtaining complete consent. All data obtained were kept confidential by using codes.
Statistical analysis
Data were entered into Epi info version 3.5.1 after cleaning and coding and transported to SPSS version 20 statistical software package for analysis. Data for categorical variables were presented in terms of their frequency. Associations between undernutrition and education status, wealth index age range, gender and dietary factors were tested using bivariate and multivariate logistic regression analysis and expressed as Odds Ratios (OR) with 95% Confidence Intervals (CI). The level of significance was set at 0.05.
Results
Socio demographic characteristics
Socio demographic and economic characteristics of elderly people in Gondar town were present in Table 1 . A total of 757 elderly people were participated in the study. The median age of the respondent was 71.4 years. Around two third of the respondents were females. The majority of respondents 
Health status of elderly
Regarding to the health status of respondents, 285 (37.6%) were sick in the last three months. From those who were sick, 67% of elderly were taking medication at the time of data collection. The most commonly mentioned diseases for taking medication were joint pain (29%), hypertension (25.3%), and diabetic mellitus (13.7%). From the total respondents, 163 (21.5%) of elderly have been suffering from decline of food intake. Digestive system problem and chewing problem are being the main reason for loss of appetite ( Table 2 ).
Dietary Diversity of elderly
The dietary diversity score was low, middle and high for 51 (6.6%), 273 (36.1%) and 433 (57.2%) elderly respectively. The median dietary diversity score was 2. The mean meal frequency of respondent was 2.9 (SD ± 0.47). The meal time was irregular for 566 (74.8%) of respondents. Two third of elderly were fed themselves without any difficulty and 234 (30.9%) fed with difficulty. Loss of appetite was reported in 21.5% of respondents (Table 2) .
Factors associated with undernutrition
Age, sex, wealth index, dietary diversity score, sometimes feeding with family members and sometimes alone, feeding ability, time of fasting, being sick for the last 3 months, taking medication and functional mobility had shown a significant association with undernutrition in the bivariate analysis. These variables were taken to the multivariate analysis to saw their independent contribution (Table 3) .
Age is found to be associated with undernutrition in elderly people. Oldest old and middle old were more likely to be undernourished than young old people [AOR 38.1 95% CI (15.0-96.9)]. Females were three times more likely to be undernourished as compared to males [AOR 3.0 95% CI (1.6-5.4)]. Elderly people who cannot read and write were 2.7 times more likely to be undernourished [AOR 2.7 95% CI (1.7-5.2)]. The risk in low income elderly to be undernourished was 1.8 higher than in rich elderly [AOR 1.8 95% CI (1.0-3.2)]. With regard to wealth index, middle income elderly were 2.5 times more likely to be undernourished as compared to rich [AOR 2.5 95% CI (1.4-4.7)]. Dietary diversity score is found to be significantly and positively associated with under nutrition. According to this study, elderly people with poor DDS were 3.7 times more likely to be undernourished when compared to those with high DDS[AOR 3.7 95% CI (1.8-7.6)] (Table 3) .
Discussion
In our study the prevalence of undernutrition among elderly people was 21.9%. This finding is higher when compared with studies in Razavi khorasan and Iran [10] [11] [12] compared to study done in lake Victoria basins of Kenya, Uganda and Tanzania [13] . This difference may be due to variation in geographic setting and socioeconomic status of the study population. The prevalence of undernutrition was higher in females (18.6%) than males (3.3%). Prevalence of under nutrition in those middle old age groups was (55.2%) and 75% in oldest old age groups.
Age, sex, educational status, wealth index and dietary diversity score of respondents found to be associated with undernutrition in elderly people. Females were three times more likely to be undernourished as compared to males. This finding is similar with the study done in Malaysia [14] but contradicts with study done in Kenya [13] . This could be due to the fact that female elderly still remain the care takers of the young children but given low care needed to themselves. Females are also exposed to many comorbid illnesses with no pension paid as compared to male elderly. Age is found to be associated with undernutrition in elderly people. Oldest old and middle old were more likely to be undernourished than young old people. This finding was similar with a study done in Malaysia and United Kingdom [14, 15] . This might be due to the natural ageing process of elderly and the subsequent chronic and acute illnesses with poor outcome occurred in elderly as their age increases.
High Prevalence of Undernutrition among Elderly People in Northwest Ethiopia
Educational status was also one of the factors which had showed significant association with undernutrition. Elderly people who cannot read and write were 2.7 times more likely to be undernourished. This finding is comparable with studies done in Iran and Kenya [10, 16] . This might be due to educated people have good feeding practice and have better life style.
With regard to wealth index, middle income elderly were 2.5 times more likely to be undernourished as compared to rich. Low income subjects were also 1.8 times more likely to be undernourished than rich. This result is supported by the study done in Russia which states wealthiest individuals have high BMI as compared to poor individuals and at the same time poor elderly are more likely to be undernourished as compared to wealthier [17] . This might be due to wealthiest individuals have enough food to eat and have relatively better life style as compared to poor who are always in trouble to secure their daily food intake.
Dietary diversity score is found to be significantly and positively associated with under nutrition. According to this study, elderly people with poor DDS were 3.7 times more likely to be undernourished when compared to those with high DDS. This result is the same as the study done in Dadab refugee camp in Kenya [16] . This might be due to low calories and protein content of less diversified foods as compared to high diversified foods.
Limitation of the Study
The study focused only on the urban population and might not represent the rural dwellers. Also, dietary assessment methods and indicators for micronutrient status did not assess of the respondents.
Conclusions and Recommendation
This study showed that the prevalence of undernutrition among elderly people is high in Northwest Ethiopia. Being female, have a very old age, being poor and have low dietary diversity score are the risk factors for undernutrition of elderly people. Nutritional support to improve the dietary diversity score of old age people especially female elderly is highly recommended in this study area.
